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(54) Title: APPARATUS AND METHOD FOR MORSELATTNG AND REMOVING TISSUE FROM A PATIENT 
(57) Abstract 

This invention is a method for morselating and removing the 
morse lated tissue (14) through a small incision (10) comprising in 
general inserting a tissue container (12) into the body cavity of 
a patient through an incision (10), placing resected tissue (14) 
in the vessel (12), inserting a morse later (16) having a rota table 
electrode thereon through the incision (10) and into the vessel 
(12), morcelating the tissue and removing the tissue from the 
containment vessel (12) and the body. An apparatus (16) for 
morselating and removing tissue through a small incision (10) 
within the body cavity of a patient is also disclosed and may 
comprise a tissue container (12) having an inner chamber for 
containing resected tissue (14), and a morse later (16) having a 
proximal end (21) and a distal end (17) carrying an electrode (36) 
wherein the distal end (17) is inse ruble Into the body cavity and 
containment vessel (12) for morselating resected tissue (14). 
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APPARATUS AMD METHOD FOR 
MORflRLATIMO AMD RntOVIWO TISSUE FROM A PAT I KMT 

i ; 

The present invention relates generally to apparatus 
5 and methods for removing tissue from the body of a human 

patient. More particularly , the present invention 
concerns novel apparatus and methods for morselating and 
removing body tissue through a relatively small incision 
in the patient* 

10 pAQKQROtTWP Of TUB IffVgMTIOM 

So-called minimally invasive surgery has become 
increasingly popular in a variety of surgical procedures. 
Minimally invasive surgery typically involves introducing 
surgical devices into a patient through small access 

15 incisions, in contrast to obtaining full and open access 

to the surgical site through large incisions. 

Briefly, minimally invasive surgery is typically 
carried out through one or more relatively small 
incisions, which are usually between approximately Vi and 

20 IV2 inches in length, and through which ah entry tube or 

trocar is placed. Optical and medical instruments are 
inserted through the trocar (s) to allow the physician to 
view the surgical area and to target the organ or tissue 
that is the subject of the surgery, and then to carry out 

25 the desired surgical procedure. Because of the relatively 
small diameter of the trocar (s), however, withdrawal of 
the target tissue therethrough can be difficult, 
particularly if the tissue is dense or muscular, such as 
a kidney, uterus or uterine myoma. 

30 One previously accepted technique for removing such 

tissue required manually cutting the tissue into smaller 
pieces within the body cavity, which pieces were then 
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removed through the trocar by graspers. This procedure, 
however, in addition to being very tedious and time 
consuming , also suffers fro* a number of other possible 
drawbacks, including possible excessive bleeding, possible 
5 accidental cutting of other tissue and possible 
contamination of the abdominal cavity with target tissue. 

A morselation device is described in U.S. Patent No. 
5,290,303. That device uses an inner rotating tube and an 
outer stationary sheath, the inner tube extends beyond the 

10 sheath and has a tapered end for severing tissue. A 
further outer tube or shield may also be used over the 
sheath. This device may be used with a tissue bag, such 
as shown in U.S. Patent No. 5,037,379. The tissue to be 
morselated may be placed in the bag and the device 

15 inserted into the bag to carry out the morselation within 

the pouch. 

One of the concerns with the device shown in the '303 
patent is possible puncture of the pouch by the rotating 
tube, with accompanying potential contamination of the 

20 anatomical space, as well the time consuming insertion and 

placement of a new pouch within the body cavity. Although 
the bag disclosed in the '379 patent has two layers, 
including a puncture resistant inner layer, the above- 
mentioned concern is still present. In addition, the 

25 multi-layer construction with a higher strength inner 
container may make folding and insertion of the pouch into 
the abdominal cavity more cumbersome. 

More recently, in U.S. Patent No. 5,304,124, an 
apparatus and method were disclosed for removing a uterine 

30 myoma. In that method, a tube is inserted through the 
trocar and into the myoma. A wire loop, which may 
energized by radio frequency energy, is located at the 
distal end of the tube to cauterize the tissue as the tube 
is inserted into the myoma, resulting! in a core of tissue 

35 being located within ;fche tube. A separate morselator is 
then inserted into the tube to cut up the tissue (such as 
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by rotary blades, laser, or a rotary whip), and the 
morselated tissue is than avacoatad. Although such a 
procedure may be an advance over a purely manual 
procedure, this procedure is still relatively complicated, 
5 requiring separate steps and apparatus to core and to 

morselate the tissue* 

In addition, the procedure described in the '124 
patent, when utilized with radio frequency ("RF") energy, 
uses a separate grounding or return electrode or antenna 

10 in contact with the skin of the patient, for example, that 
the patient lies on. As is well known in the art, such an 
application of RF energy has certain shortcomings. It 
requires the energy to travel between the electrodes, a 
relatively long distance through the body, with possible 

15 adverse effect on other body tissue. It also may result 

in accidental injury to non-target tissue, for example, if 
the active electrode is inadvertently brought into contact 
with non-target tissue. Also, this patent discloses a 
relatively complex mechanism to sever the tissue core from 

20 the myoma. 

Accordingly, it is a general object of the present 
invention to provide apparatus and methods for removing 
target tissue through a trocar, which apparatus and method 
are more simplified and/or easier to use than the 

25 apparatus and method described above, and reduces the risk 
of accidental injury to non-target tissue. 

QEWKRAL SUMMARY OF THE IWVKHTIQW 

As set forth in the appended claims, the present 
invention is generally embodied in apparatus and methods 
30 for morselating and/or removing target tissue from the 

body cavity of a patient, such as through the relatively 
small inciaion(s) that are typically used in minimally 
invasive surgical procedures. 

More particularly, the present invention is generally 
35 embodied in a morselator, a tissue - container for 
containing resected tissue to be morselated, and their 
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■ethods o£ use. In general, the morselator of the present 
invention say comprise an elongated shaft having an inner 
tube and an outer tube extending between proximal and 
distal end portions. At least one of the tubes is 
5 rotatabj.e and an electrode surface is carried by the 
rotatable tube(s) in proximity to the distal end thereof. 

The foregoing apparatus may be used for removing 
tissue from within a body cavity of a patient by inserting 
the distal end through an incision in the patient, 

10 energizing and rotating the electrode and advancing the 
electrode into the resected tissue in order to morselate 
it. The morselated tissue is then removed through the 
lumen of the inner tube. 

Preferably a second electrode of opposite polarity is 

15 used with the first mentioned electrode, with one of the 

terminals being a RF energy active electrode and the other 
being a RF energy return electrode, to morselate tissue 
therebetween. The additional electrode may be located, in 
one embodiment, at the distal end of the shaft or, when 

20 the morselator is used to morselate tissue within a 
resected tissue container, the additional electrode may be 
defined within the container, such as by a conductive 
inner surface of the container or by having the additional 
electrode otherwise disposed within the container. 

25 in accordance with further aspects of the present 

invention, the combination of a resected tissue container 
and a morselator may be provided for morselating resected 
tissue within the body cavity of a patient. In such a 
combination, the tissue container is insertable through an 

30 incision into a body cavity of a patient. The container 

i 

defines an interior chamber for containing the resected 
tissue. The morselator has a proximal end portion and a 
distal end portion. One electrode is carried on the 
distal end portion and is operable to assist in the 
35 morselation upon insertion through an incision and into 
the resected tissue container. A second electrode of 
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opposite polarity also is disposed in the container. In 
this combination, the resected tissue container contains 
the resected tissue and helps protect surrounding tissue 
from inadvertent or undesirable contact with the 
5 electrodes or RF energy associated therewith. 

In accordance with another aspect of the present 
invention , a tissue container is provided for containing 
resected tissue during more elation. The tissue container 
is cosiprised of a flexible wall which defines an inner 

10 chamber adapted to be received within a body cavity of a 

patient. The wall comprises a non- conductive outer 
surface and a conductive inner surface, which inner 
surface also may serve as an electrode of opposite 
polarity when only one type of electrode (e.g., active or 

15 return) is carried on the morsels tor. 

The above is only a summary of the present invention 
in certain of its more general aspects. Accordingly, for 
a more complete under standi no of these and other features 
and advantages of the present invention, reference should 

20 be made to the following de: Ued description. 
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those modifications, variations and additions that would 
be readily apparent to one of ordinary skill upon reading 
this description. Accordingly , for ascertaining the scope 
of the present invention, reference must be made to the 
5 appended claims. 
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What Is Claimed 1st 

1. Apparatus for morselating tissue within a body 
cavity of a patient comprising s 

an elongated shaft comprising an outer tube, an inner 
5 tube disposed within said outer tube, a proximal end 

portion, and a distal end portion, said inner and outer 
tubes being open at their distal ends; 

at least one of said inner and outer tubes being 
rotatable; and 

10 at least one electrode surface carried by a rotatable 

one of said tubes in proximity to the distal end of said 
tube and being rotatable therewith . 

t i 

2. The apparatus of Claim 1 further comprising an 
additional electrode surface carried by said elongated 
shaft at said distal end portion wherein said one and 
additional electrode surfaces define electrodes of 

5 opposite polarity for transmission of energy and 

morselation of tissue therebetween. 

3. The apparatus of Claim 2 wherein said one and 
said additional electrode surfaces are carried on said 
inner tube. 

4. The apparatus of Claim 2 wherein said additional 
electrode surface is carried on said outer tube. 

5. The apparatus of Claim 1 further comprising an 
electrical conductor extending between said at least one 
electrode surface and said proximal end portion of the 
tube on which it is carried. 

6. The apparatus of Claim 5 wherein said electrical 
conductor comprises a relatively wide and thin strip of 
conductive material. 
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7. The apparatus of Claim 5 in which the tuba on 
which said alactroda is carriad comprises a wall dafinad 
by inner and outer layers of non-conductive material; and 
said conductor is located therebetween. 

8. The apparatus of Claim 3 further comprising a 
pair of electrical conductors carried by said inner tube, 
each conductor extending between one of said electrode 
surfaces and the proximal end portion of said inner tuba. 

9. The apparatus of Claim 8 wherein said conductors 
are in the form of relatively thin and wide strips carried 
on the outer surface of said inner tube. 

10. The apparatus of Claim 9 wherein the outer tube 
has a non-conductive inner surface. 

11. The apparatus of Claim 1 wherein at least the 
surface of said inner and outer tubes is comprised of non- 
conductive material. 

12. The apparatus of Claim 4 wherein said outer tube 
comprises a wall including non-conductive inner and outer 
surfaces and an electrical conductor therebetween 
extending between said additional electrode surface and 

5 the proximal end portion of said outer tube. 

13. The apparatus of Claim 2 further comprising a 
radio frequency power source having a monopolar active 
terminal and a return terminal, and said at least one 
electrode surface is in electrical communication with one 

5 of said terminals and the said additional electrode 

surface is in electrical communication with the other of 
said terminals. 

14. The apparatus of Claim 1 wherein the inner and 
outer tubes are relatively axial ly movable. 
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15. The apparatus of Claim 1 further comprising a 
hand piaca locatad at the proximal and of said shaft. 

16. The apparatus of Claim 15 further comprising a 
motor disposed within said hand piece and operable to 
rotate said rotatable tube or tubes, and said apparatus 
further comprising a power supply disposed in said hand 
piece and operatively connected to said motor. 

17. The apparatus of Claim 16 wherein said elongated 
shaft is removable from said hand piece. 

18. Apparatus for morselating tissue within a body 
cavity of a patient comprising: 

an elongated tube having proximal and distal end 
portions and defined by a wall; 
5 a pair of spaced-apart electrode surfaces carried at 

the distal end of tube; and 

a pair of electrical conductors extending between one 
of said electrode surfaces and the proximal end of said 
tube. 

19. A method for removing tissue from within a body 
cavity of a patient through an incision in the patient 
comprising: ; 

inserting through ah incision in the patient the 
5 distal end of an elongated shaft having proximal and 

distal end portions, the elongated shaft comprising an 
outer tube and an inner tube disposed within the outer 
tube, the inner tube having a lumen extending between the 
proximal and distal end portions and at least one of said 
10 inner and outer tubes being rotatable; 

energizing an electrode carried on the distal end of 
a rotatable one of said tubes by electrically coupling the 
electrode to a source of radio frequency energy; 

rotating said rotatable tube and the electrode; 



WO 96/14296 



FCT/US96/01547 



24 

advancing the energised rotating alactrode into the 
tiasua to be removed to moreelate the tiaaua; and 

removing the morsel at ad tissue through the lumen of 
the inner tube. 

20. The method of Claim 19 wherein the electrode is 
an active electrode. 

21. The method of Claim 20 wherein the elongated 
shaft includes at least an additional electrode at the 
distal end portion thereof and wherein the additional 
electrode is a return electrode. 

22. The method of Claim 21 wherein the electrodes 
are both carried on the distal end of the inner tube. 

23. The mathod of Claim 19 wherein the step of 
removing includes suctioning the morselated tissue through 
the lumen of the inner tube. 

24. The method of Claim 19 wherein the morselating 
and removing steps occur simultaneously. 

25. The method of claim 19 further including: 
inserting a resected tissue container through an 

incision in the patient and placing the resected tissue 

into the container before inserting the elongated shafts- 
inserting tha distal end of the elongated shaft into 

the container; and 

carry out the energizing, rotating, advancing and 

removing steps inside the container. 

26. The mathod of Claim 25 wherein the tissue 
container has an inwide surface that is non-conductive, 
and wherein the elongated shaft includes an additional 
electrode at the distal end thereof and wherein one of the 
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5 electrode is an active electrode and the other of the 
electrodes is a return. 

27. The method of Claim 25 wherein the inside 
surface of the container is silicone* 

28. The method of Claim 19 wherein the tissue 
container has an inside surface that is conductive and 
defines an electrode of opposite polarity to the electrode 
carried by the shaft. 

29. The method of Claim 27 including pressing the 
distal end of the shaft against the inside surface of the 
container after advancing it into the tissue to fully 
sever the morse la ted tissue. 

30. Apparatus for morselating resected tissue within 
a body cavity of a patient r said apparatus comprising, in 
combination: 

a tissue container insertable through an incision 
5 into a body cavity of a patient, said container defining 

an interior chamber for containing therein the resected 
tissue that is to be morse la tod; 

a morselator having a proximal end portion, a distal 
end portion and an electrode of selected polarity carried 
10 on the distal and portion and operable to assist in 

morselating resected tissue, said distal end portion being 
insertable through an incision into the body cavity and 
into said tissue container for morselating the resected 
tissue there within; and 
15 a second electrode disposed within the tissue 

container of opposite polarity to the first-mentioned 
electrode . 

31. The apparatus of Claim 30 wherein said tissue 
container includes an interior surface comprised of a 
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substantially conductive material and defines the second 
electrode. 

32. The apparatus of Claim 31 wherein said tissue 
container comprises an exterior surface of substantially 
non-conductive material. 

33. The apparatus of Claim 30 wherein said 
moraelator further comprises an elongated shaft having 
proximal and distal end portions and at the first 
mentioned and the second electrodes are carried on said 

5 distal end portion , one or both of said electrodes being 

rotatable to morselate resected tissue , and wherein said 
tissue container is defined by a wall comprising at least 

an inner surface of non-conductive material. 

. i. 

34. The apparatus of Claim 33 wherein said elongated 
shaft comprises inner and outer coaxial tubes, said inner 
tube being rotatable and both of said electrodes being 
carried on said inner tube. 

35. The apparatus of Claim 33 wherein said elongated 
shaft comprises inner and outer coaxial tubes, said tubes 
being relatively rotatable and one of said electrodes 
being carried on the inner tube and the second electrode 

5 is carried on the outer tube. 

36. A containment vessel for receiving resected 
tissue comprising: a flexible wall defining an inner 
chamber adapted to be received within a body cavity of a 
patient, said wall comprising a non-conductive outer 

5 surface and a conductive inner surface. 

37. The containment vessel of Claim 3 6 wherein said 
non-conductive outer surface comprises silicone. 
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38. The containment vessel of Claim 36 wherein said 
containment vessel is a bag or pouch* 

39. The apparatus of Claim 18 further comprising a 
drive unit carried at the proximal end of said tube and 
including a motor selectively operable to rotate said tube 
and a pair of connectors in electrical communication vith 

5 said conductors for connection to a radio frequency power 

supply. 

40. The apparatus of Claim 18 wherein said wall 
comprises non-conductive inner and outer surfaces, and 
said pair of electrical conductors are located between 
said non-conductive stir faces. 
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